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Translated by Hsther Rasbkin

AThe present paper glves the data of the cbservation

of the povlarization of light scattered by fog at dilferont
angles, and the absorption of light 1n natural fogs. The
result of observation does not coincide with {he theorctical
data. In‘order to explain the discrepaney between observation

and thoory the hypotheslis of the prasence of zubmlcroscopic
drops in fogs 1s proposed.

1. Presentation of the rroblem

Since 1940 the instituteof theorctical gecphysics
commenced a éomplex study of the optlcal properties of fogs
in relation to thcir physical properties. The present paper
describes the results of the first year of investigatibns.
During the last 12 to 15 years many investlgations,
amongst them a number of comprehensive, have been carried
out on the study of'fogs. After several authors have revealed
that fogs are more transparent to infra-red rays than to

visible rays, this problem became the ccntre of attention,
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since 1t assumed wmore practical importance. Therefore, it
first of a.l becamc necessary to re-evaiuate the posaibilities
of infra-red rays. They began to be looked upon asz a
universal medium.

However, such a conclusion had to be abandoned
after a more careful all around investigation of the phenomensa.
In many cases the fog revesled pc. r transparency to infra-red
rays. A great deal of factual material was collected, much
of whilch was of a éontradictory nature. The practical
investigatiors were not always able to obtain from the physicist
and geo-physicist clear descriptions on the procedure and
methods for the utilization of Infra-red rays in a fog and
often were forced to act according tc thelr own Judgments
and take risks. Due to certain complexities of the phenomeﬁa,
such an empirical apbroach Invariably leads to negative
results in many cases. Therefore, there now exlsts en
indifference, and sometimes 2ven a skeptical attitude to the
problem amongst the practical investigatoers, particularly
when speaking of the poasibllities for photography and photo
elements in the region near to the infra-red. And althcugh
many countries are investigating thé spectral transparency
of fogs, the possibilities for practical utilization of
infra-red rays in a fog are at the present even less definite
than heretofore.

On tpe basis of a critical analysls of the published
literature, we came to the conclusion that such an attitude

to the problem does not correspond to the reallty of the caso.
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unlverae . wodhn Inoa ol whileh could be ensily utlllzed,
hawev.er %his pheonomona undoubtedly contuins a niumboer of
ponsiblilttens, tho utlllaatlon of whlch could Lo effact'=a,

Thero are no fogs "gencrally™; a fog i ;1 complax
meteoruiogical phenomena which lIs dlstingulshod vy a multipliclty
o' propertics: ono 'oy does not resemble wnotiiwr. The physiclst
and goo-phyasleist must glve (but s0 far ™ ‘o net Gons 90) & clear
roply repgarding the factora, whien daetermino the uwcetual
transparency of' cach concrete fog, and muat glve convernlent,
simplo methoda, which woﬁid permit the obtalning of neccasary
Information sbvout fogs under practical conditlons. PFinally, 1¢
must bo cloarly stated what generally cun and what cannot be
axpectsd from tho adaptafion of Infra-red rays in fogs.

Having in mind several concreta methods for the solutloen
of the statod problem, we undertook our investigatlon, even thorch ;
iroorder to ootuin inal results a great deacl (several years) of

timic wlll be requlred due to the complexlty of the phenomena.

-1

2. Tho Methods of Measurcment

A successful solutlion for the prosent problem 1s posalblo
only if a complex mothod for tho investigation 1s acdoptced: 1t 1a
rasentins Lo rocord simultancously a number of properties of fog . |
This 1s necossary bocause of the complexity of fog a3 a physical
phenomena .

The plan of tho firat year of work con:slsted in carrying

out the following procedurss:

(a) Photo-clectric mensurements of the transpuroncy of a fog
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In tho Visivio and indra-rad sSooolion of the spectrun (from
450-1000 m /). For a botter intorpretatlon of tho rosults
we decided not Lo uge lizsht filters, in ordor Uo scparate
the ensentlnl sccetions of the spectrum, and included a
nmonochromasor In the Installation.

The propertles of pnotoelectric mceusurcments are
known, but under fop conditlons it 13 necessary to taiio into
account some of the shortcomings of this method. In corde.
v0 obtain falirly detailed curves for the spoctral trans-
parency of a fog, 1t 1s nocesaary to take moasuroments in
not leas than 12-15 points of the spectrum. Since the
measurements for the individual points must be mado
consecutively, a change in the properties of tho fog during
that time may result. This'can be avolded by adopting
photographlic spectrophotometry.

{b) The Spectro-~Photographic Method

£ projector, contalning a 100 watt lamp, was u-od
as the source of light. At a distance of 275 M., from the
pro jector a spectrograph was instulled (Fig. 1). Two
spectrograpns were used simultaneously. One was a solf-mado
spectrograph with a relative aporture f:4.5. The longth
of tro apoctrum from 400-600 m A was 12 mm. tho lincar
Gtgrcorailon 1s 13 m A /mm. in the roglon 400-450 m A and

3 m A /mm. In the roglion of 580 m s,

G
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G T o naentownon o wrelng oapectrogruph

Vb o oLt o visiono ionce b oawve ooodpectrrum of 50 mm.e i
ST . o e e s o o0 v dengpntn, nnd hind a
lroenr el o o M i in tho region 400-450 mA
B el G LA, e L L e on ol 0L 0m s,
Yo cxpUn el o no spoecirno ware mado on Agla
piates of thie Acropan typo. e trensparency of the fog waw
dotermlined af'ter compuring the spectru obtulned on one and
T Staae plate Ina oy and without rog.  PFor thoe construction
ol the chnroctoristic curves, woe used a step wedgne for the
spectrogorarn sllit (Lhis step wedrme ls obtained by a cathodic
disporsion of platinus onto a (lass plate).

i'rom thls data we obtalned the transparency curves

for .hwe repglon from 410-640 m et .
(c) The Mlerouphotorraphy of Fog Drops.

In ordor to detorning the radii of the drops, photouy
were tuien by u camera connveted with a microscopo. The drops

were cenosited onoa Jlass plate covered witn o speclal przuse.
i ) 1

[

v

The detalls of those mewsuromonts were publlished in a japor
by ©. P. Jmirnov (Izveatia of the Academy of Sclences,
U.S.S.R. Geoprruphlc and Geophyalc Sectlion, No. §. '4l.).

AR

{¢) The leasurenments of tho Nolsture in a Pog.
The yrocoaure workgoed out for thase messuromenta
L5 3tilis unsatlisfa sory. Snirnov uwillleed n gomowhat vettor

tho heutod Aomian paysnromotur.

moethoo thaae the v oo ol
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Gl thn wld ol « heater, instilled on the psycarumoter, the
Crops o tne rog are cvaporated; tho increase in tho quantity
of water vapour debternlncs tho molsture contoent. The
caleulations are carrioed out by the ¢iffercnces in tho
readings of tho two psychrometers, one heutod and one

uwithecated. For detalls of theyo measurements sce tho abova

L,

monticned paper by Smirnov.

t1

(6) The lMeasurements of the Folarization of Lizht Scattered

by the Fog Under Various angles.

For these mcasurements wo usoecd a Cornu polarimeter.

o

The measurements were mado at angles of 60, 90 and 120°.
Thesc observations were made In ordor to explain the hypothosis
of "sub microscoplc" particlos Iin a fog, which is described
beiow,

The gonoral position of the instrusents during thne
time of moasurements is shown on Fig., 1. A large werking
distanco (275 ¥) was sciected, in order to insure tho study
not only of the fogs but also of hazoes having a visiblililty
of 2-3 KM., since asuch hazos aro a {requent phenomena in
many geographlc  nos.

Tho m=oeugureronts wore carrloed out in natural fo.s
at points {n flat country and far asay [rom populated piuces.
Viork ovor large distarcos demands grout sensitivily ol the
plioto elnctrlic apparatus, particulariy In the cnge whanl a

monochrom:ator with a narrow sllt ls used. i onee L wng
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necennary b RTINS AR g cratus Of very rreclsc design,

the orcerls oo of wnlon Lo o owvan Lolow, .
. ~ Bt o- obele A LTS

ne phow elecurlc ajpuratus was mi le Ly u somewhat

T .~y v BN - . al A N L] - - [ . Y L3 2

dlfTerent schene than that ol Zubr-l.o-e (Ffo. 2).  Individual
1 M Y ~ » e o~ \ _

alikail accunudators ol Lorje cunaclly (o0 aW.il, connccted

I

Yere used as the suppay source for the cuthodes

In parallcel,
of the tubes. Jhus 1t wes posclrle £o have jood stabllity
without resorting to rocharging. During the two months of
the [ield work the self cdischarge of the sacewiulu tors was

orousnt to a minimum by carefully insuiating than from tho
vwalls o the metalllc boxes. Ail the parts of the circult,

r~ the galvanomegter, were carelully sealec. Tubos

]
4

inciudin
CI-Z operating on lowered voltages (VHa~~2V) were used as
ampiifiers.

\

The sensltivity of the appuratus was 4.207*° A
for 1 mm., of the palvanometsr scale. Due to a =speclally
solocted procedura, tho galvanongter Leviations werc
proportional to the lignt Ilow, over tho whole scale.

# vacuum oxygenccgesium nholc alement naving a
sernaitivity of 30AA/¢m for u darg current of
Amps, preparcd by the vacuum ladboratory VI, wus

used as the photo-element.
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Tne staviiity of the circuit Is expressed by &
creep ¢f 1-2 mm. on the scale ol tl.e gelvanometer for a
duraticn ol 1-2 hours.

The optical parst of the ap;

£

ratus consistecd of
a mornocnromator with a slit widtnh from C.1 to 0.2 mm. The

schchacic of the apparatus is shown on Fil. 3.

o

4, The Results of the Polarization ieasurement and Th

Fl
JdJelr

<

Interpra2tation.

Simultaneously with the other mcusurements, a
determination of the desree ¢ polarizaticn ol light scattered
by the fog at angles of ov, 90 and 120° was carried out.

The measurements were carrisd out visually wlith the ald of

a Cornu polarimeter (A .llaston urism gilves two images of
the square of the entry olvening to the Znstruwment; with the
ald of a Nicol prism, the brightness of the two lmages is
equalized, tha position of the Nicol prism determines the
degrea of polarization’.

We find {t expcdlient to Legin the preosentutlion ol
results with these data on polarizatlion, in splte of the fact
thot they are less complcte.

Or.e of the typicui curves ostalned 1s shown on &L
4. The curve has & maximum @t the smuls, {rns.cuwa of the wurge,

ango.es of scattering. This comands a spuciaa aoaysla,
O N
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according o Hayicloly and the otrlor according o Lle, than
?: the reiative siure of the two compuncnis willl depend on Lp .
‘i I0 I, (200) is the intensity of secattering by Me at = 120°,
.lé :. and Ip (60) is av {y = 60%, an’ for the Rayleigh scattering i
A !
?ff . the corresponding components will be Ip (120) and Ip (60), then
¢ ' from the above it follows that I, (120):= I, (30), and at the
P . samc time Ip (120) = Ip (60)- I both types of scattering act
. simultancously, then the total intensities will be: I (120) = Ip
+ I, (120) and I (60) = I, (60) + Ir(éo). The share of the Rayleign
: (:) scattering for both cases will be
' y(1£0) = Ip (120)
! ; T (1207
a'f | and y(60) = I. (60)
1» : I (€07
ff_ ) It 13 apparent that y(60)== y(120). DBut the Rayleigh
3 z : scattering 1s more strongly polurized than the scattering
| . according to Mie, hence It 1s natural to expect that the greater
7 ((y ), the greater will be the degree of polarization of

the scattered light for a glven LV .
From this polnt of vibtw, curves of the typc shown on . :
Fig. 4 prosent prcol that the Raylelgh scatterlng '- noticeably i_q
o

present in the :otal scattering orf light by fogs. The question

PSR ki diini . N , _ . L g
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Jor Iurtiwr interpreailon of our mesuils, Ltois
ncoessary tc calscuss the exlistl ideas on tng mechanism

LRI 3 + 2 R B . tad — -
ol the reduction of 1iighs by fols.

ha s . 3T - - PR s RN - A - -2 3
Jisrngariling the guesilon ¢f thne sediszctlve absorption,

the known theory by Stratton and Houghton gives g law
characterizing the basic factor of the reducticn in light:
dispersion {(from now on we will consider the regions of

visible and inlra-red sgectra up to A= lufor which our

measurements are taken). The scattering coefficient according

tc Stratton and Houghton is equal to k = 2 T nrlk, where n

1s the number of the drops of radius r in 1 cm.® of fog, and

k 1s a function of r and 2, shown on Fig. 9, where along

the absclssa x = 2 77 r are plotted. At a gilven r this curve
A

determines the spectral course of the fog transparency, by

cnanging r, the spectral course changes. The region of small

x(x < 4) corresponds to the Rayleigh scattering, and the

region of large x(x =-14) gives the neutrality of the fog

and even a decrease in the transparency in the direction of

the 1Infra-red rays.
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) Consldering the region of the spectrum 400 nA = )} <
. 1000 m «, we have for x = 14 the condition C.94<= r= 2.2/(,.
Therefore, for a rog, the drops of which have a radius larger
than 2.24{; we must expect ncutral transparency and even
some decreass in transparency in the direction of large A .
Does this correspond tc reality? To thils question
we must glve a negative reply. Going somewhat ahead of the
story, we will cite some data on transparency, obtained by us.
A curve of fog transparency measured by the
ﬁhoto-electric apparatus Oct. 4, 1940, is shown on Fig. 10

{curve 1). The time of measurenent was 5,45 a.m. The

transparency noticeably increases in the direction of the larger

(:) A+ On Fig. 11 are shown the radii of the drops measured at
at the same time (5.40 a.m.). The predominating dimensions of ? !-
the drops are r = 1,74. 1If on the basis of the distribution
of the radii, we calculate the theoretical course of the

. transparency by Stratton and Houghton, we obtain curve 2 of

Fig. 10. (It is hardly necessary to point out that in the
presence of drops of various dimensions in a fog, the
substitution in the Stratton and Houghton formula 1s connected

. with the necessity for calculating the individual radii and

with a oconsecutive summation, called for in similar cases).

A comparison of the theoretical and experimental

curves clearly illustrates an sssential discrepancy.

é /szu/o
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PULT. W0t 00 the Cutu =xloving in aiteratwre shows that gqulte
A o

Sines tho Lime of subilowtion of the Stratton and
. Youiton theory (1051) there wers no works Introducing anything
now intc the explenstion of thils croblem. Nothing more was
added than more exact mathem.iical calculatlons, although
sometimes these were very essentlal by themseives, Occasionally
. indicatlons are cncountered tnat the theory of Stratton and
Houghton 1g a rough aprroximatvicen., It 1s doubtful whether such
<:> agsumptions have a sericus basls. The limitatlons introduced
by the authors into the original assumptions of thelr theory ;
have a completely definitg meaning, the eliminatlon of these
) limitations can only glve more precise results, but cannot
1 change the basic reasoning (particularly, in relation to the

fact that starting from a érop of a known radius the

the existing theory for the transfer of light through fogs

i
é scattering becomes practically neutral). The improvement of

. consists according to our point of view, not in the Improvement

. of the Stratton and Houghton theory (in any case this approach
cannot be the basic), but by finding new physical factors

which essentlally affect the course of thls phenomenon.
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Often, the obsecrved dcviations vecteen theory and schtual
measurements arc s grect that no agreement 1s possible
without a cdefinlte change In the buaslce concepts.

T ayppears thaﬁ Ifron this point of view particular
attention 1s demanded by the groblem, which was encountersd
in the discussion of the results on the polarization
measurenments - the question on the presence of carriers of
the Rayleigh scatterers of light in a fog consisting of large

drops.

6. The Hypothesis of the "Submicroscopic" Particles in a Fog.

We will assume that iIn a fog, in addition to the
drops measured by photomicroéraphy, on the basis of which
the calculations are always carried out by substituting the
value for the radili in the Stratton and Houghton formule,
there are also drops whose dimensions are so small that they
are invisible under the microscope. Thess two types of
particles we will for brevity name "m!.roscopic" and
"submicroscopic". The assumption that such "submicroscopic"
particles are present in a fog 1s quite plausible from the
point of view of general physics. Their presence will
essentlially show itself in the optical properties of a fog.
We will first analyse the share of the submicroscoplc particles
in the total scattering of light by a fog.

/6 nso
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SR POr mitool. pLs o Lurvitacs tne 1lpnat cacrgy dlspersed
B
. LY one Orup. ws Ls o Koowin, Lo propcruional to the square of its
radiug.  Go WILL wssaane el oinoodditlon to tne large particles
of radlius ri therce are oleo (oot Zn a fog smasl particles
of radius rg. We will desonutle oo nunler o these particles
in 1 cce Dy ny and nz. Thne total scutiering coefriclent will,
2 2
) thereflore; e proporvional to the swinyr + ngrg, and the
share of the scuuvtering due to tne¢ small particles by comparison
* 2 N 1 e 3 s ® . . . 2
wlth the large will be determined by the ratio Z = noro
=2,
niry

i \ . . - -
! ‘ The relation of ths mass concentrations will be cetermined I'rom

S

the fraction 8°= Moo from here 2 = 6‘rl
niryd ro

For clearar-es we will calculate one niumerical example.

e

Let 2 =1, r; =64, rp = 0.3« . e find thatos~ =2 r2 = 0,05.
- rl

This means that the small particles will bring about the same

scattering of light as the large, if their mass concentration

constitutes only 54 of the total. Quite small quantities of

water, when they appear in the form of small drops, produce

a very large optical effect.

Carrying out similar calculations it must be

renembered that for particles which are very smulil compared
with the wave length of light (r&& A), the depencdence on the

radius will be different: according to the Rayleigh formula,

the intensity of scattering is inversely proportional to the

square of the volume.

e e e " - A et W o b a mew s
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In thls case &= oo %, Iren nere 2 =gr.¥ . In other words,
nir© 10
. &t a given mucs concentratlion o crops, the particlcs for which

r éﬁggﬂ, scatter proport;onally to the cube of tneir radilus,
out for lurze drops the scattering is inverccely proportional
to the radius. At what dimensions of the particles does one
iaw transform Into the other? Turning to the theory of lie
we become convincec that such a transiticn takss »lauce when
. r 1s of the order of O.l/“,ﬂif we take iInto consideration the
. scattering of visible radiation. A polarization curve
calculated by the Mie theo.y is shown on Fig. 8. This curve
. shows that the Raylelgh law for scattering does not hold for
values of r === 0.1 4.

C:) However, it must be remembered, that the lie
calculations relate to colloidal solutions of metals. For
water the optical constants have different values, but the
order of the magnitude for the transitlon values of the
radius remains the same. From the curve by Strattion and
Houghton (Fig. 9) woe observe that the region x-<<4 is the

. reglon of the Rayleigh scattering. From the equation
X = 2_77'71'_, assuming A = 500 m4«and x<£ 4, we obtaln r < 0.34.
Thus, drops of radil several tenths of a micron appeer to be

the transitional drops from the Rayleigh scattering to the
Mie scattering.
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Cooirleiont (in the usual

, 1. relotion te the radius of .

cexpronnad. It ln caniuue Lo L noaon ol the radli which
are L00 amall to Le oL ool Ly uiie usue. microscope that
. the scatterins coelUlclont rsachss par icularly large valiues.
For thie optics of a foz. 1t Is particularly

important tnat the submicrosco

s

ic particles, which scatter
acéordi:g to the Kaylelgh law (or "uisi-Rayleigh", i.e.,
the dispergsion coefficient {s proportional to;; where t = 1:
1.8 Is the transition reglon on the Stratton and Houghton ?
p curve), increase the transparency of fogs for infra-red rsys
<:> comparatively with the transparency for visible rays.
The partlcular Importance of this condition, as
follows from the earller statement, arises from the fact
that i{ by a dlrect —eusurement in one or the other case it
ras beon ccstablished that the drops in a fog have an r== 2.%/0
. and that under these conditlions the transparency lncreases
in the dlrection of larger/a , then each such case becomes ;
uncxplainable from the point of view of the Stratton and
Hou_aton theory. But 1t 1s precisely such cases that appear

to uva typlcal ror fogs. As one example out of many, we will

cite the curves obtalned from the measurement of fogs on

the Mt. Elbrus carried out by the Optical State Institute
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‘ AnLood (Solin, Druwmbers, Libow v, Cherniav)., Two cwrves
. for the transparcney are shown on Fig. 13. Both curves are
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st unlform drops (r= 8 and 94 ),
but the sgectral cowse of the Lrunoparency is ¢100 rent.
Moreover at cuch large values of . tlie lnecrease in t.e

transparency in the direct.on of larger A cannot be in

. agrecment with the Stratton and Loughton theowy.
On the contrary, 1f we itake Into account the rart

of.the subtmicroscopic particles, then the increase in
transparency in the direction of largerAbecomes understandable.
. The cxample shown on Fig. 14 explains this problem from a
quantitative point of view. We calculatsd the theoretical
<:> absorption coefficient for the wave lengths from 400 to 1000 n A
for four types of fogs:
1. Monodispersing fog, r = 54. Calculated by Stratton and
Houghton (curve 1).
N 2. Tho same fog but containing 1% (mass concentration) of
drops r = 0.24& (curve 2), The calculations are based on
the curve of Flg. 12 assuming that the submicroscopic
drops scatter according to the Rayleigh law (the
. scattering coefficlent ~v A -4).
3. The same fog, but the mass concentration of submicroscopic
drops equals 3% (curve 3).
4. The same fog but with a mass concentration of submicroscopic

drops of 6% (curve 4).
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The Tolarination carves (FLo. 4 cuscerved oy us
. e baocxpinined, as was poliniel Sut in o4, I'roo theo point of

Vviow O thie nhypotheslis o submicrosconlic particies. During
the £leld observations In Sentencer-October, 1040 w. were
ab.e vo establish that tro shape 0 thesc curves changes from
o, to fog, as vell as with time for any glven fog. This
can be easily explained, since tne number wnd dimenslons of
tiie submlicroscopic particies in a Jo urndoubtedliy change with
vime. Therefore, one can expect simultaneous changes in th
spectral transparency of a f{og.

drr the 1ath of October, 1v4Q, we succeeded in
carrying out a series of simultancous observatlons for

Loearization and trancparenc

Uy Lho photoelectric method,

- s

Sos were Jhanging with ¢t

& raraalelilrm {n the changes

It was found, that with time

curve was changlng in such a

y. The transparoncy wss measured

Tro cpbticui properties of the
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transparency neasurements with the Stratton and Hou
theory.
The compilation of a similar series o observuations

<:> will be our specific problem for future wors.

7. The Results of lecasurements of the Abscrpticn of Light by flog

~r

o2
ot
iy
o

curves of the spec.ral transparcrncy of rnalural 'og
methods cdescribed in () {(wlth the ald of & spoctrograph

S (S8

and a photoelectric apparatus using a monochrom.sor). We
. will analyze a few o those,
First we wilil describe the fog which haa occurred

in the evaning on the 2lst September, 1940, 7T.ols fo; deserves

attention {ror the point of view of the 3tration &nd
Houghton the oy, since LY was lsodlspersing to uw hipgh degreo.
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the transparency in the direction of larger A . They all
contradict the results of the Stratton and Houghton theory.
We have already shown the distribution of drops according
to their radiil for thls fog (Fig. 1ll1) and the calculabted
theoretical curve {(Fig. 10). It must be noted that the
contradiction with the mentioned theory is of a double nature:
1. the spsctral course of the transparency is guite remote
from the theoretical.
2. the spectral course of the transparency changes with
time, at the same time as the dimensions of the drops
measured by a microscope remalned practically unchsngec.
As has already been rointed out, both these factors can bs
explained by the presence of submicroscoplc particles, the
number of which, as follows from the polarlzation messurements
was also changing with time.

The transparency curves measured on the Sth of
October give an analogous picture (Fig. 18). From the curves
it is possible to trace the dynaumics of the change in the
optical properties of a fog with time. It is evident, that
as the fog begins to disperse, it becomes more and more
neutral. This means that in this case in the dispersion of
a fog the submicroscopic drcps are the first to evaporate.

Although the hypothesis of submicroscopic particles
gives on explanation for a large number of phenomern
characterizing the transparency of fogs, there are, undoubtedly,

specific phenc~ena observed 1ln a number of cases the

égﬁév/a




Qxpaniic U Wik leen nol £l Into the framswori of the |
prunaes L0 s ttagl sahiemen. Te thone irst of nll belong

e ot e s e s oo ative whsorptlions In the dnfra-rod

TOL Ll L Lot e clrun, seacclive nboorption can be notliced

On b previously clted curves In the reglon 850-000 m 44

("l LY onnd 8. Por oo onusber o cases ubzorptlon can be
veviealsd nothoe reglon of 6560-700 m4M. Partlcular attentlon

Irom thin point o view, Is demanded by the selective absorption,
rovaaled L the visible soctlon of the spoctrwn by the
specLrograpiiic MCa AUPCIACIT S . ¥ip. 10 shows soveral transparency
surves obtalned on the 20tn of Octobar, 1940, whlch roveal a
sharply oxpressed selectlve absorptlion 1n the roglon of 600 me(.
This fog (more accurately haze, 1l.c., tho visiblility was

greater than 1 km.) lasted for aeveral successlve days and
nishta. On the Ulst of October wo agauln observed on the
transparoncy curves the sclectlivo abscrption In the samo

rcglon of the spectrum (Fig. 20). At prosent it 1s not possible
to rlve a theorotical explanation f'or thls type of curves.

Thus on the 4th ¢f Octobor according to the spoctro-photographic
datu even a more intenaso reglon of absorption was observed

in o namo soctlon of tho visiblo spectra, as shown on' the
cu o of M. 21, Flg. 21 gives a theorotlical curve ;
cecording to Stratton and Hougiiton constructed by thoe meusured

piaotommlcerographlic distribution of drops accordinz to their
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wa wlll noto, that in tils caze the roglon of the
spactra «nd tho radii of tho <rops corrosponé to the section
x from 10-15, 1.0. tO the rogion naving a more cleurly
axprossed 10leoctivity, .n tho Stiatton and Houghton curve
(1o 9)¢ None tho less, duo tq)ngll value of tha total
absorption in this fog on tho thooretical transparcncy curve
ahovn on IMg. 21, rno notlcoable extromes are revealed. Tho
obaerved solective absorption exceeds in ntamguivuae the limit-
vhich can be explained by thoe Stratton and Houghton theory.

An attempt to give a gcneral theoretical analysis
of the possible causes for the selective absorption will bo
made in a separate work.

The fog of October 4th, in distinction to the one
of the 20-21 of October, wes of a comparatively short duratlon:
it appeared around 5 ofclock in the morning, and by 9 o'eclock
it vas completely dispersed. The fog which appoared the
following morning (elso a radiation fog, like that of Oct.4)
dld not have any solective absorption in the visible spectrum,
a3 1s evidont from the transparency ocurves Fig. <2.

It must bo noted that the transparoncy curvoa on

igs. 19=-22 are shown in the usual units: for ocach day theo
largest measurcd tranasparency Is takon as l. Thus those
curves do not give absoluto valuoas for transparoncy but the

chango in trangparoncy according to tho spoctrum,
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D) Sulin bigt Gy the reasulls o' the lrst yoeur off work
\_/
on the study ol L optleal wod physlenl propertloeons of co5a,

[
W0 st point out that we conmlder tho basle concelusion ls
the noceaslty Lo tuio Into accow. tho submlceroscople drops
ina fos. Mits hypothesls, douvnllod experlmontal investigation
nl whish will be the aubject [Dr oar work, ls ossentlal in
ordur to understand the obaserved spectral laws.  Wo huva

®
shown, that In the majority of cases 1t ls not poasible to

*

give ovon an approxlinato oxplanation ror tho factual

transparency of natural fogs for visiblo and Infra-rod rays,

If wo limlt oursoelves to the Stratton and Houpghton theory.

As shown by numarous data, tho majority of natural Hgs are

compesed of large dropa (r>-2.24): If wo take into account,

as has nlways been done up to now, only those drops whlch

cah bo observced by photomicrographic methods we cannot explaln

tho actual galn of Infra-red rays in relation to the visible,

from the point of view of better transparency which so often

occurs in reality. Such a state of affalrs cannot be

. conaidorod satisfactory elthor from a thdorotlcul point of
viow or from a practical attitudo towards the Investigation
o Jogu.  The exlstonco of submicroscopic dropy In natural

) Josa oopena up Important porspoctives. Tho o of

cuierlzation measurenents carrled out simultengously wlth

waue npectrophotometricioagsuromonts for the transparoncy

preionts groat posalbilitles for the solution of this problem.
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: In conclusion we wigh to express gratitude to

. E. P, Smirnov for placing at our dlsposal the materlals for
sebmicrophotgranhls medsuromonts on the structuro of fogs
which wore widely utilized in thls work.

Institute of Thooretical Geo-physlcs, Academy
of Sclencos. U,S.S.R.

* Sent to the LEditor Jan. 21, 1943.

Translated by E. Rabkin
Technilcal Information Service,

. | N.R.C.

Ottawa

(:) Feb. 5, 1949,

e e e e —— - <t o o . T i




. g
" H
¢ 2".
S
2
(‘;_ t‘_ T R -, e TUTTIIT Lime=. '.::.';:-:.:;_::.“-7
R TTuw T 8¢
JJ
Projector
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“ho schomatic of the yocition for the icatrunentst 1 < polarimetery 2 - the direct
vision spectrosraph; 3 - the spectrorraph, £31 L,5; 4 o the photoelectric apparatus
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